Objective: To explore the relationship between occupational gaps, depressive mood and life satisfaction in persons who have acquired a brain injury during the past 1-4 years and to test the Occupational Gaps Questionnaire. Design: A cross-sectional study. Subjects: A total of 116 persons with traumatic brain injury or subarachnoid haemorrhage acquired 1-4 years previously. Methods: A postal survey with questions on occupational gaps, focusing on the domains instrumental activities of daily living, social life, leisure and work (Occupational Gaps Questionnaire), life satisfaction (LiSat-11 checklist) and depressive mood (Hospital Anxiety and Depression Scale). Rasch analyses and principal component analyses were performed to ensure that data from the LiSat-11 and Occupational Gaps Questionnaire could be used subsequently as valid unidimensional measures in regression and correlational analyses. Results: Calibration of the Occupational Gaps Questionnaire and the LiSat-11 revealed that the items and persons demonstrated acceptable goodness-of-fit to the Rasch models respectively, supporting internal scale validity and personresponse validity. In addition, principal component analyses revealed that the measures could be used as valid uni-dimensional estimations of occupational gaps and life satisfaction. There was a strong relationship between the extent of occupational gaps and perceived life satisfaction, a weaker relationship with depressive mood and a non-significant relationship with the aetiological diagnoses and life satisfaction. The factors explained 32% (occupational gaps), 6% (depressive mood), and 2% (diagnosis), respectively, of the total explained variance (40%). Conclusion: There was a strong correlation between participation in desired everyday occupations and life satisfaction 1-4 years after an acquired brain injury. This indicates that individually perceived occupational gaps, as recorded by the Occupational Gaps Questionnaire, could be relevant targets for tailored interventions in order to improve life satisfaction among clients with acquired brain injuries.
INTRODUCTION
Life satisfaction might be considered to be the main goal of the rehabilitation process (1) . After a life-course disruption (2) resulting from an acquired brain injury (ABI), it is assumed in the literature that a person's perceived life satisfaction will be influenced by whether they can participate in desired everyday occupations (1, 3) , i.e. usual activities, such as taking care of themselves and their households, employment, and participating in social and leisure activities.
Empirical studies have shown that functioning decreases and everyday life changes after ABI, i.e. there are changes in both work and social life (4, 5) . Everyday occupations become more challenging and more difficult to perform (5) . According to Atchley (6), sudden and profound life changes, such as acquiring a brain injury, require considerable changes in planning, require social support, and bring about a need for adaptation as a consequence of the gaps that occur in the person's everyday occupations (6) . An occupational gap is defined as the gap that occurs between what the individual wants and needs to do and what he or she actually does (7) , and it applies to functioning in multiple domains, including instrumental activities of daily living (ADL), social life, leisure, and in work, i.e. the domain of participation according to the International Classification of Functioning, Disability and Health (ICF) (8) . In clientcentred practice (9) the clients' choices and goals are in focus in rehabilitation, i.e. the mission is to enable people to perform the occupations that they want and need to perform. Thus, within a client-centred practice context gaps between actual and desired occupations (occupational gaps) are viewed as an important phenomenon to study. An instrument that assesses the presence of occupational gaps in 28 everyday occupations has been developed, and it has been shown that the occurrence of occupational gaps increases significantly after brain injury (7) . Executive impairments were the impairments that had the most significant influence on the number of occupational gaps, while the period of time lapsed since the injury had no impact (7) .
Numerous studies have shown that perceived life satisfaction is lower after a brain injury (10, 11) . Several factors, such as being employed (11) , having the opportunity to interact socially and to carry out recreational activities, influence life satisfaction (12) . Depression is common after ABI, and prevalence of depression is strongly related to perception of low life satisfaction. Very low ratings of life satisfaction, accompanied by high rates of depression and anxiety, have been reported in samples of persons with traumatic brain injury (TBI) (11, 13) and stroke (14) . There is considerable variation in the reported prevalence of depression after stroke (range 25-79%) (15) , mild TBI (range 6-39%) and severe TBI (range 10-77%) (16) .
Life satisfaction has been surveyed in a sample representative of the Swedish population as a whole. Factors that negatively influenced the perception of life satisfaction were: having no partner; and being a first-generation immigrant (17) . Positive predictors of satisfaction with life as a whole were: a higher educational level; good financial situation; and being employed (18) . One can expect that these factors might also influence life satisfaction in a sample of Swedish brain-injured individuals.
To sum up, previous research has shown that there is a clear relationship between life satisfaction and functioning in various aspects after brain injury (11, 12) . Furthermore, there is a definite relationship between depression after brain injury and perceived life satisfaction (11, 13, 14) . However, there is a lack of empirical studies exploring the relationship between life satisfaction and occupational gaps. Considering life satisfaction to be the main goal of rehabilitation and the strong emphasis in rehabilitation to take the clients' perspectives into account, the relationship between life satisfaction and occupational gaps needs to be clarified. Furthermore, the instrument assessing the presence of occupational gaps needs to be tested.
The aim of this study was to explore the relationship between occupational gaps, depressive mood and life satisfaction in persons who had ABI during the past 1-4 years and to test the Occupational Gaps Questionnaire.
METHODS

Participants
The study was based on a survey using postal questionnaires, carried out in a sample of persons with brain injuries. It was carried out 1-4 years after they had been treated for TBI or subarachnoid haemorrhage (SAH) in the intensive care unit of the neurosurgical department of a regional hospital in central Sweden. This is the second study based on the same survey. The total sample of 187 persons (response rate 89%) is described elsewhere (7) . In order to enable an exploration of the relationship between occupational gaps and life satisfaction, we reduced the sample to those participants who had reported that they had experienced one or more occupational gaps (n = 116), even if this procedure might reduce the representativity of the sample. Information relating to the injuries and socio-demographic characteristics of the 116 persons in this study sample is shown in Table I . The grading of injury severity in the sample was based on post-resuscitation scores of the Reaction Level Scale (RLS) (19) , which is used in the routine assessments of these patients. The RLS is an 8-graded scale for bedside assessment of overall consciousness level in patients with acute brain disorders. The inter-observer agreement for the RLS is good (kappa 0.69) when used on individuals with TBI or vascular disorders, and the scale is sensitive to change (19) . Comparison of this scale with the Glasgow Coma Scale (GCS) (20) , which is in more widespread use, have shown that both scales reliably identify patients at the extremes of the severity spectrum but less so for the moderate group (21) . In general an RLS score of 1 indicates the mildest degree of injury and corresponds to a GCS score of 15, RLS 4-8 indicate severe injuries and correspond to GCS scores of 8-3, and RLS 2-3 indicate a mild to moderate injury and correspond to GCS scores 14-9. Prior to initiation of the study, ethical approval was obtained from the Research Ethics Committee of Uppsala University.
Instruments
We adopted a client-centred perspective (3, 9) in this study and were interested in the participants' perceived everyday life situations, and thus we used self-reported assessments of occupational gaps, life satisfaction, and depressive mood in the survey.
Occupational Gaps Questionnaire (OGQ).
The OGQ was operationalized and developed for the survey (7) and is considered to measure (23) .
For the purpose of this study, we used the 2 questions concerning the situation after brain injury. The questions were "Do you perform the activity now?" and "Do you want to perform the activity now?" and it was made clear that the questions referred to their everyday occupations after the brain injury, but no other time frame was given. The participants were not asked whether their occupational gaps were related to the ABI.
When analysing the presence of occupational gaps after brain injury, answering "yes" to one question and "no" to the other was considered to constitute an occupational gap. Based on the potential combination of responses from the questions in the OGQ presented above, a dichotomous scale was constructed. The first level (0), corresponded to a situation in which there was no occupational gap, that is the participants did the activities that they wanted to do, or did not do the activities that they did not want to do. The other level (1) corresponded to the presence of an occupational gap, when the participants did activities that they did not want to do, or when the participants did not do the activities that they wanted to do (see Table  III for further information.) The raw score responses obtained from OGQ were Rasch analysed.
LiSat-11 checklist. An individual's perception of life satisfaction is seen to reflect the extent to which the individual achieves his or her vital goals (1) . This operationalization constitutes the basis for the development of an instrument measuring life satisfaction, the LiSat-11, used in this study. The LiSat-11 checklist has been used for a number of populations in Scandinavia (17) and the checklist has been shown to have an acceptable test-retest reliability, specificity, and sensitivity (17). The LiSat-11 comprises 11 items assessing overall and domainspecific life satisfaction. The domains addressed are the vocational, financial, and leisure situations, social contacts, sexual and family life, self-care, partner relationship and physical and psychological health. The instrument uses a 6-step ordinal self-rating scale ranging from 6 = "very satisfying" to 1 = "very dissatisfying". The scores on the LiSat-11 are commonly dichotomized into satisfying and very satisfying and rather satisfying to very dissatisfying, which is known to be a valid scale reduction (16) . In the results section we present the participants' ratings on LiSat-11 dichotomized in order to compare the level of life satisfaction in the study sample with other samples. The raw scores from LiSat-11 were also Rasch-analysed before further analyses.
Hospital Anxiety and Depression Scale (HADS).
The presence of depressive mood was estimated by use of the HADS, which comprises 14 questions, of which 7 are intended to screen for depressive symptoms. These 7 questions were used in this study. The depression scale ranges from 0 to 21, with a cut-off score of above 10 indicating a depressed state (24) . Each participant's total score on the HADS was dichotomized according to this, and thus the participants in this study were regarded as depressed if they scored 11 points or more on the HADS. The questionnaire has proved to be reliable, valid, sensitive and specific when used in various populations, including individuals who had ABI (25) . The results of the screening on the HADS are in good agreement with the results of a psychiatric interview according to DSM-III (25) even if the cut-off in itself is not sufficient indication for treatment. The ratings on the HADS were used dichotomized in the regression analyses, according to studies on the validity of the instrument by Bjelland et al. (25) .
Data analysis
Rasch models are increasingly used in rehabilitation medicine for developing and evaluating the psychometric properties of new and existing assessments (26) . They are also used to examine whether items from tests or questionnaires measure unidimensional constructs (26) . Rasch computer programs are used to convert the raw item scores from a test or questionnaire into equal-interval measures commonly referred to as logits (log-odds probability units) (26) , by using probabilistic transformation techniques. Such transformation techniques have been presented in greater detail elsewhere (27, 28) . In order to ensure that we could use the data from Lisat-11 and OGQ as valid measures in the further linear regression analyses, we initially evaluated the raw score responses collected from the participants using 2 different Rasch measurement models (1 for the LiSat-11 and 1 for OGQ) with a computer application of Rasch analysis, the WINSTEPS software program, version 3.59.1 (29) .
In order to estimate whether the measures generated from OGQ and LiSat-11 demonstrated acceptable levels of validity, we used the following criteria:
• All items in the OGQ and LiSat-11 should demonstrate acceptable goodness-of-fit to the Rasch model, as indicated by mean square • The measures derived from the OGQ and LiSat-11 should explain more than 60% of the total variance in the data-sets (33), estimated by performing principal component analyses of the residuals, further supporting unidimensionality.
• The OGQ and LiSat-11 must at least detect 2 distinct groups in the data-sets, supporting sensitivity in the derived measures among the subjects evaluated (34) . If those criteria were met, we concluded that the measures could be used as valid estimations of occupational gaps and life satisfaction, respectively.
Univariate regression analyses were then used to guide the choice of which variables should be included in the linear multiple regression analyses, with the intention of exploring their influence on life satisfaction. On the basis of the results of the univariate analyses (see Table IV , left-hand column), the variables that were significantly associated with life satisfaction (p < 0.05) were selected as independent variables in a linear multiple regression analysis. The independent variables were: (i) occupational gaps; (ii) injury severity, i.e. RLS ratings; (iii) the presence of depressive mood; (iv) the diagnosis; (v) gender; and, from the demographic data, whether the participants (vi) had worked/studied after being afflicted with the brain injury; and (vii) whether they were born in Sweden. Variable (i), occupational gaps, was treated as linear, while the other 5 variables (ii-vii), were all dichotomized. The dependent variable in the multivariate analyses was life satisfaction. Age was not included in the first multiple regression analysis because no significant associations were found between age and life satisfaction in the univariate regression analyses (see Table  IV ). However, the variable was included in the second multiple regression analysis to check the extent to which it had an impact on life satisfaction. Other non-significant correlates were time elapsed since injury and whether the participants had a partner. The factors having no partner and being a first-generation immigrant have been shown to be of importance for the perception of life satisfaction for a Swedish representative sample (17) . In this sample only the factor being born in Sweden had a significant relationship with life satisfaction in the univariate regression analyses.
A multivariate regression analysis including all earlier identified significant independent variables was then performed. A normal probability plot was used for visual inspection if data fulfilled the criteria for model assumption. The confidence limits were set at 95%. All statistical analyses were 2-sided and the significance level was set at p < 0.05. The independent variables that did not contribute significantly to the model were eliminated.
Finally, since the independent variables may also have relationships with an impact on the linear regression model, correlation analyses between the independent variables were also conducted. Two significant relationships were found between the independent variables; these were the measure of occupational gaps and depressive mood (p < 0.001) and the measure of occupational gaps and whether the participants had worked/studied since their brain injury had occurred (p < 0.001). With the intention of evaluating the extent to which these relationships had an impact on the regression model, a separate regression analysis was finally performed in which the interaction variables (measure of occupational gaps*depressive mood and measure of occupational gaps*work/studies) were included.
Statistica (StatSoft Inc.) (version 7.0) software was used to perform the regression analyses.
RESULTS
The 116 participants in the study sample were in the age range 20-65 years at the time of the survey. Their mean age was 46 (standard deviation (SD) 12.5) years. Thirty-nine percent had a TBI and 61% a SAH. Fifty-two percent of the participants were men. The mean time lapse since the brain injury was 26 months (range 11-47, SD = 10.4, months) for the SAH group, and the mean time lapse was 24 months (range 11-43, SD = 9.9, months) for the TBI group. In the total sample of 187 persons, 61% had had an SAH, 49% were men, the mean age was 47 years, and the mean time lapse since injury was 26 months (range 11-47 months). Injury severity in the total sample (n = 187) was also approximately the same as in the study sample (RLS 1 50%; RLS 2-3 34%; RLS 4-8 16%).
The participants' ratings on LiSat-11, i.e. their perceived life satisfaction, are presented in Table V .
The mean value for the persons in the sample on measure of life satisfaction obtained from LiSat-11 was -0.19 logits and the measures ranged from -2.2 to 2.15 logits (SD = 0.77). The mean value for the persons in the sample for the measure of occupational gaps obtained from OGQ was -1.64 logits and the measures ranged from -3.63 to 2.08 logits (SD = 1.44). 
gaps and life satisfaction after brain injury
Distribution of items and persons on the measure of occupational gaps is shown in Fig. 1 . The measure of life satisfaction followed an approximately normal distribution, whereas the distribution of the measure of occupational gaps demonstrated a clear ceiling effect (see Fig. 1 ) in the sample. Initial Rasch analysis of data from the OGQ revealed that all 28 items demonstrated acceptable goodness-of-fit to the Rasch model, supporting internal scale validity. All 116 subjects also demonstrated acceptable goodness-of-fit in their responses, supporting further person-response validity. Furthermore, the OGQ could separate the sample into 2 distinct groups, corresponding to a person separation index of 1.82 and a person reliability index of 0.77. The item separation index was calculated as 2.88, indicating that there were 3 distinct groups of item challenge in OGQ. Finally, a principal component analysis of the residuals revealed that the OGQ measures explained 56% of the variance in the data-set, which was close to but less than the criterion set at 60%. However, since no additional factor explained more than 5% of the variance in the data-set, we concluded that the measures derived from the Rasch analysis could still be used as valid estimations of occupational gaps in this sample.
In a similar manner, the Rasch analysis of data from LiSat-11 revealed that all 11 items demonstrated acceptable goodnessof-fit to the Rasch model, supporting internal scale validity. All but 4 subjects (97%) in this sample also demonstrated acceptable goodness-of-fit in their responses. Furthermore, the LiSat-11 could also separate this sample into 3 distinct groups, corresponding to a person separation index of 2.13 and a person reliability index of 0.82. The item separation index was calculated as 4.46. Finally, the principal component analysis of the residuals revealed that the Lisat-11 measures explained 70% of the variance in the data-set, further supporting unidimensionality in the data-set. Hence, we also concluded that the measures derived from the LiSat-11 could be used as valid estimations of life satisfaction, and could be used in conjunction with the measures from OGQ for further statistical analyses.
Since the measure of occupational gaps did not follow a normal distribution (see Fig. 1 ), we chose a more conservative approach to our analyses of correlations, using non-parametric statistics (Spearman's ρ). There was a significant correlation between measures of occupational gaps and life satisfaction (r = -0.63; p < 0.001) (see Fig. 2 ). There was a significant difference between those subjects who were depressed (14% in the sample) and those who were not in measure of life satisfaction, as calculated using a t-test for independent samples (t = 5.22; p = < 0. 001) Multivariate analysis suggested that the extent of occupational gaps (p < 0.001; b = -0.21) and the presence of depressive mood (p = 0.006; b =0.51) were the most influential variables in predicting life satisfaction, as demonstrated in the righthand column (final model) in Table IV . Thus, a low extent of occupational gaps, represented by a low (negative) measure for occupational gaps, was significantly related to a higher measure of life satisfaction. The absence of depressive mood also contributed significantly to greater life satisfaction. The final regression model, which included age, explained 40% (r 2 adjusted) of the total variance in life satisfaction. In this model, the measure of occupational gaps alone explained 32% of the total variance in life satisfaction; presence of depressive mood explained 6% and the diagnosis explained an additional 2%. The participants with SAH perceived significantly higher 
DISCUSSION
This study shows that occupational gaps have a strong relationship with life satisfaction, even years after acquiring a brain injury. Thus, the theoretical assumption previously suggested in the literature, that there is a relationship between participation in desired everyday occupations and perceived life satisfaction (1, 3) , has now been confirmed empirically for individuals with brain injuries (SAH, TBI) in Sweden. The confirmation of the relationship (b = -0.21; p < 0.001) between gaps in desired everyday occupations and life satisfaction is important, even if it might not be unexpected. This relationship might imply that persons who feel that they are doing what they want and need to do in everyday life are more satisfied with life than those who are not, which is in line with the theoretical foundations of occupational therapy (3). The current study sample seemed representative with regard to demographic characteristics (Table I) , which were in accordance with previously reported data on the TBI (35) and SAH (36) populations.
Depressive mood was also found to have a definite relationship with life satisfaction, as expected from previous research (11, 13) . The relationship with depressive mood was, however, less strong than the relationship with occupational gaps. More research is needed to examine this relationship and how the presence of occupational gaps and depression are interrelated.
Our data do not clarify whether depressive mood is secondary to a reduced ability to initiate and participate in desired occupations due to the injury, or if not participating in everyday occupations might cause a depression (37) . It should be pointed out that the prevalence of depressive mood was quite low compared with the prevalence reported in other samples of brain-injured individuals (16) and conclusions must be cautious. Overall, the literature on depression after haemorrhagic stroke is sparse (38) and the correlation between TBI and depression is complex. A recent study, comparing patients with mild and moderate to severe TBI as well as patients with orthopaedic injury, indicated that neither brain injury severity, nor type of injury was associated with depression after the injury (39). However, patients' self-assessment of their impairment exhibited a strong such association (39) . Our data indicate that in order to determine the impact of occupational gaps at the level of life satisfaction, longitudinal studies, controlling for depression, are needed.
The perceived life satisfaction of the participants in this investigation was consistent with other samples, for both severely (10) and mildly brain-injured participants (14) , except for the lower ratings on somatic and psychological health items revealed in the study sample (shown in Table IV ). Only 35% of the participants reported themselves to be very satisfied or satisfied for the item "life as a whole", compared with a sample that is representative of the Swedish population as a whole, for whom it was reported that 70% of individuals were satisfied or very satisfied with their lives (17) . In the Swedish representative sample it was found that some of the domains to a higher extent predicted the overall life satisfaction, e.g. the domains psychological health, partner relationship, vocational situation, leisure and family life (17) . In this study there were low ratings (≥ 58% rated 1-4) on the satisfaction with the domains vocation, economy, leisure, contacts, sexual life and the 2 health domains as shown in Table V . More than 70% reported low satisfaction with the health domains and with vocation, which could be considered as a high percentage, given that almost half of the sample had returned to work. In contrast with other domains the participants were quite satisfied with partnership and family life. However, this result might have been influenced by the fact there were some missing data on these questions.
Instruments
The 2 instruments used in this study, the LiSat-11 and the OGQ, have different foci. The LiSat-11 assesses whether people are satisfied within life domains such as ADL, work, leisure, etc., whereas the OGQ also addresses these areas, but in addition asks if the person is doing what he or she wants to do. The OGQ has an explicit focus on the aspect of performance, while the LiSat-11 focuses on satisfaction with a specific life domain or with life as a whole, despite the level of performing activities within these life domains. The OGQ exhibited a ceiling effect where the survey sample was reduced by the participants who did not report any occupational gaps and by those who had missing data in the OGQ in the survey questionnaire. Twentyone persons (18%) in the remaining study sample reported only one gap. The OGQ was in this sample only able to differenti- ate 2 subgroups, as indicated by a person separation index of 1.82. This implies that there is a need for further development of the OGQ specifically addressing the sensitivity of the tool. This might be achieved by developing more challenging items for use in higher functioning samples, e.g. occupations that are complex and demand high executive functioning (7) . The OGQ has not yet been used in healthy people, but it is planned within the research project to conduct a study on a sample representative of the Swedish population.
Limitations
As discussed elsewhere (7), it might be difficult to capture brain-injured individuals' perceptions in a reliable way using postal questionnaires. Despite this, we chose to use this form of data collection, because of the geographical spread of the quite large sample throughout Sweden. We do not know the prevalence of a lack of self-awareness in the sample of people that participated. However, it is possible that a lack of self-awareness might have influenced how the participants perceived the consequences their injuries had had on their competence in everyday activities and, furthermore, on their perception of their life satisfaction (40) .
Implications
It has been suggested that the overall goal for rehabilitation in Sweden should be to secure life satisfaction for clients and those close to them (1) . According to that goal, our results emphasize the importance of a client-centred approach and a more pronounced focus on the clients' participation in desired everyday occupations. If rehabilitation is to succeed in achieving the goal of securing the clients' life satisfaction, interventions need to concentrate on narrowing the gap between what individuals want and need to do and what they actually do subsequent to an illness or injury. Previous studies on persons who have experienced stroke provided evidence that participating in everyday occupations contribute to adaptation in everyday occupations (41) . Providing clients with opportunities to experience the performance of everyday occupations, and thereby develop and sustain competence, are, therefore, significant interventions in the rehabilitation process that are beneficial for both adaptation and life satisfaction.
The OGQ has been shown to be sensitive enough to capture occupational gaps in this sample of people with brain injuries, when used as a postal questionnaire. It has not yet been used in clinical practice as a tool for gathering information to provide a basis for rehabilitation interventions. The clinical relevance of the questionnaire seems obvious, but its applicability needs to be tested further. Such testing would include several diagnostic groups experiencing a range of disabilities. There is also a need for the instrument to be tested further and to establish the sensitivity for change, the reliability, and the validity of the questionnaire for a more heterogeneous sample. Further research is also needed to clarify the relationship between participation in desired everyday occupations and perceived life satisfaction in other cultures and in samples that perceive other disabilities or illnesses.
